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·Cru.PTER I 
INTRODUCTION 
Ce.n you learn while you sleep? If' "sleep learning" is possible. 
what ef'feot does f'requenoy of' repetition of' the material to be learned 
haTe on the retention of this material? These two questions are intimately 
related ones. If learning is not possible during sleep the effect of 
frequenoy of repetition on the retention of' matorial presented during sleep 
is a meaningless one. On the other hand, if learning is possible during 
sleep, the question remains as to just what the relationship is between 
subsequent learning and varying amounts of repetition of the material 
presented. The present experimental study is an attempt to an~er these 
qu.estions. 
Few experimental studies exist oonoerning the possibility of 
learning ooourring during sleep. Kleitman in his oomprehensive sucmary of the 
literature on sleep experimentation does not oite any studies whioh attempt 
to answer these questions.1 No soientifio published material 80 far as the 
~iter is aware exists on the subjeot. An experimental progrn~ designod to 
affirm or refute this question would be of' importance for some theoretical I 
questions involved in various theories of' learning. If affir.ncd it could wel~ 
1 N. Klei·t;man, Sleep and iVakefulness, Chicago, 1939. 
1 
2 
play an important role in the praotioal oonsiderations of an eduoational 
• 
psyohology. Also, in view of the wide publicity aooorded "sleep learning" 
, 
in the past fawyears in many of_our magazines and newspapers, an impressio~ 
that learning is possible during sleep has been built up in the publio. An 
impression such as this whioh is founded on the results of only one 
inTestigation bears reexamination and retesting. 
It is diffioult to assay the opinion of authorities in psychology 
on the possibility that learning oould ooour during sleep. Few of them 
refer to the subject. Those who do, mention it only oasually, and implioit-
ly intend that the sleeping state is a state of inaotivity so far &s learninz,! 
is oonoerned. Thorndike states a oritioal test of the maturabion hypothesis: 1 
If by a miracle a child of ten oould be kept alive and well, but in a 
dreamless sleep, for a year and then waked up to resum~ its ordi~~~ 
life, it would not thereafter be a year behind in ability to learn. G 
Thus Thorndike implies that learning does not oocur during sleep since the 
maturation question is one of learning opposed to the growth of the organism 
from within. Har.mon is more explioit: "~ •• certain simple for.ms of 
learning may oocur during hypnosis, whereas learning of any sort is 
impossible to a sleeping subjeot. ft3 Pavloy's generally disoredited theory 
that sleep and hypnosis are identioal states, seems to allow room for such a 
thing as sleep learning. He writes, that: 
even when the inhibition is widespread there still remain certain 
235. 
2 J. A. McGeooh, ~ Psyohology !!!.. Huxnan Lea.rnin~, New' York. 19<::, 
:3 F. L. Harmon, Princlple~ of Paycholo~~, Milwaukee, 1938, 285. 
i 
" 
3 
isolated aotive points (so to speak on the alert) which are oapable of 
being stimulated. We know this from daily life; a miller is awakened 
by the stopping of his mill, a mother is roused by a movement of her 
siok ohild. 4 
It is ~pparent that if such a vieW were aooepted, that is, that oertain 
points capable of reoeiving sensory stimulation were on the alert during slee. , 
then there would appear no theoretioal obstaole to suoh a oonoeption as the 
possibility Df learning taking place during sleep. But Pavlov's theory of 
identity between hypnosis and sleep is thoroughly discredited today •. On the 
other hand, it is Pavlov htmself who implies that it 1s not possible for 
conditioning to occ~r during sleep.5 Presumably then, no learning would be 
possible either. 
It would seem upon e~amination that a real diffioulty confronting 
any investigator who attempts to anmwer this question lies in the fact that 
though a great deal of experimentation has been done on sleep, little is 
known concerning the nature of sleep.6 An additional difficulty lies in the 
faot that a satisfactory definition of sleep has not been formulated. 7 
Kleitman says that: 
Sleep is oommonly looked upon as a periodio temporary oessation, or 
interruption, of the waking state whioh is the prevalent mode of 
existenoe for the healthy human adult. • •• It is oharaoterized by an. 
almost oomplete absenoe of movement. Whatover reaotivity is preservod 
is rather stereotyped and different from the individualized ori\:;iofl1 
analysis of inooming impulses that lead to the elaboration of approprint 
4 I. P. Pavlov, "The Identity of Inhibition with Sleep and 
HypnOSiS," Soientifio Monthlr, 17, 1923, 607. 
5 I. P. Pavlov, Conditione~ Reflexes, London, 1927, 250-264. 
6 Klaitman, Sleep ~ Wakefulness, 6-9. ! 
~ ______ ~7~~Ib~i~q~.,~3~· __________________________________________ 1 
8 
responses in the waking state. 
:::e:::;:;c 'til 
• 
4 
The above definition is largely a descriptive one and implies lack of 
consoiousness or awareness on th~ part of the sleeping subject, but does not 
take into consideration that differenoes in stimulation exist whioh oan bring 
the sleeper baok to oonsoiousness or awareness. Of oourse, Kleitman is aware 
of this, but it is noteworthy that he does not include it in his definition. 
That differenoes in stimulation exist whioh can bring the sleeper baok to 
oonsoiousness points direotly to differenoes in the general level of un-
oonsoiousness or unawareness of the subjeot in the sleeping state. It is 
oharaoteristio of workers in the field to ignore these differenoes in their 
definitions of sleep, but to inolude them in their desoriptions of sleep 
phon omena as they do when they desoribe sleep as light or deep. Most 
investigators would probably agree that sleep is a oontinuous affair with 
gradations existing from the lightest sleep to the deepest sleep though as 
a oonvenienoe, most investigators oall the sleeping state either light or 
deep. Under the oonditions of the present study no faoilities were 
available to determine adequately whether the subjeots were in a state of 
light sleep or deep sleep so that "sleep" as used by the writer can be 
interpreted to mean at least a lack of awareness on the part of the sleeping 
subjeot with the implioation that the state of sleep was at least light, but 
may have been deep. 
It is agreed by a number of investigators that oonditionin5 is not 
8 Ibid. 
6 
possible during sleep. Since these same writers equate learning with 
• 
conditioning it is presumed that they would intend by this statement that 
learning is not possible either~ It has been a source of perplexity to the 
present writer for some time that though learning is considered to be 
detectable by a number of methods including the method of relearni~6 ~r 
as the sole criterion of efficienoy of learning or aTen that learning has 
taken plaoe. Regardless of the theoretioal position one takes on the issues 
of latent learning, it is obvious that responses may not exoeed the reaotion 
threshold and henoe may' not be evident so far as reoall or overt responses is 
oonoerned, though considerable learning as determined by the saving or 
relearning method may have taken place. 9 ThuB the failure to obtain 
conditioning during sleep in no way demonstrates that learning has not 
ocourred unless it oan also be demonstrated that saving does not ooour when 
the oonditioned stimulus is presented in a subsequent waking state. This 
would appear to be the pivotal point upon whioh investigators oontent them-
selves in either ignoring the possibility of sleep learning, or feeling 
! priori that suoh a possibility 1s slight or impossible. It is apparent 
that if any advantage 1n memorizing material whioh is presented during sleep 
occurs, such a phenomenon will be strikingly similar to latent learning. 
9 Ernest R. Hl1gard_ Theories of Learninc, ad. Riohard M. El: 
New York_ 1948, 282-288. 
I 
Donald Th1stlethwaite, "A Critioal Review of Latent Learning a..i.C I 
Related Experiments," Psychologioal Bulletin, 48, 1951, 97-129. I 
• 
CHAPTER II 
REVIEW OF THE LITERATURE 
The number of studies undertaken to determine whether learning is 
possible during sleep is very limited. Kleitmants l comprehensiTe work on 
sleep phenomena treated a great number of variables such as motility during 
sleep, effeot of time or season on depth of sleep, effect of Tarious drugs 
on sleep, the oriteria o'f sleep, and the effect of many other variabler; on 
sleep. However, he does not refer to the possibility that learning could 
occur during sleep. 
Jenkins and Dallenbaoh2 and Van Ormor3 demonstrated that sleep 
following learning favors retention. J ankins and Dallenbach used two 
subjeots who learned ten nonsense syllables to the point of one oorrect 
repetition before going to sleep. Reoall was used as the oriterion of 
retention, and was muoh higher after sleep than after equal intervals of 
aotivity. Van Ormer used two subjeots who learned nonsenoe syllables either 
1 Kleitman, Sleep and Wakefulness, Chicago, 1939. 
2 J. G. Jenkins and K. M. Dallenbach, "Oblivesoenoe during 
Sleep and Waking," Amer. ~. Psyohol., 1924, 35, 305-612. 
3 E. B. Van Ormer, "Retention After Intervals of Sleep and of . 
Waking," Arohives of Psychol., 1932, 21, no. 137. 
6 
7 
. just before bedti~e or in the morning. Saving in learning the lists was 
• 
used as the oriterion of retention. Saving was greater after sleep with the 
differenoe being statistioally reliable after an eight hour interval. Van 
Ormer made the neoessary oorreotions for learning effioienoy at different 
hours of the day. Both writers oonoluded that forgetting was due more to 
the interferenoe of old impressions with new rather than simply the deoay of 
old impressions. A possible alternative is that sleep favors rehearsal of 
the material on an unoonsoious or dream level; whereas when the subjeots 
learned lists followed by waking aotivity they were explioitly told not to 
rehearse the material. 
More pertinent to the possibility of learning during sleep was the 
study of LeShan. 4 He attempted to stop nail biting by a suggestion that the 
f1ngernails tasted bitter. LeShan seleoted twenty boys at a summer camp who 
bit their nails, and used twenty other boys who bit their nails as oontrols. 
The suggestion was presented with an eleotrioal phonograph. It oontained 
50 repetitions of the sentenoes "My fingernails taste terribly bitter." 
The reoord was played six times a night for 54 suooessive nights. It was 
played two and one half hours after the ohildren fell asleep. Before the 
reoord was played the ohildren were asked, "Is anyone awake?" Vo:i ... ,;~-:) waG 
lowered and turned off if a ohild seemed restless. The childron did not kney;, 
that an experiment was in progress. Both the oontrol and experimental 
children were ohocked for nail biting approximately every two weeks. No 
4 L. LeShan, "The Breaking of Habit by Suggesting During Sl~ep," 
J. Abnorm. Soo. Psychol., 1942, 37, 406-408. 
~---------------------------------------------------------------------------
8 
• 
change was observed in nail biting for one month and two days when one of the 
• 
experimental subjeots stopped biting his nails. Seven more of the experi-
. 
mental subjeots stopped biting~eir nails. No questions were asked the boys 
ooncerning their dream experienoes during the experiment. 
The major weakness of LeShan's experiment lies in the great number 
of repetitions he presented his subjeots--a total of 16,200 repetitionsl 
Suoh a prooedure favors the chanoe waking of subjeots on various nights as 
well as a wide range in the depth of the sleeping state. Presenting the 
material by means of a loud speaker to twenty subjeots at the same time is 
also hazardous, since vohnne from a single souroe must be loud enough to 
reaoh all subjects and thus faoilitate wakefulness. Finally, a prooedure sue; 
as LeShan's of presenting a suggestion repetitively is analagous to hypnotio 1 
teohnique and it is interesting to note that the type of behavior he 
seleoted to ohange by sleep suggesting is the type of behavior peouliarly 
amenable to change through hypnosis. As will be shown later in this paper 
the hypnotio state is not a natural sleep state, and some authorities 
speoifically write that it is possible to transform an individual from a 
natural sleep state to an hypnotio one by the use of suggestion • 
.. 
Sohmidhofer5 used a sleep presentation teohnique as a therapeutio 
symptom alleviating method. Patients at a veteran's hospital reoeived 
suggestions while they were asleep as well as while they were awake by a 
broadcast trom a tape reoording through a loudspeaker. Examples of some of 
5 Ernst Sohmidhofer, '~eohanioal Group Therapy," ~~~, 115, 
IG52, 120-123. 
l 
9 
the suggestions used are: "I ~ rid myself of any symptoms, completely, and 
• • in less than a minute. It or "Pm not overly dependent on medicines or doctors.l 
The patients reoeived the waking 'portions of the treatment three times ea~h 
day. The last period was a "live" period, !.~., the suggestions were given b1 
a therapist and followed by a one half hour discussion as to the purpose of 
the treatment and answering of questions pertaining to it •. Statistical 
teohniques were not applied to the results and a control group was not used. 
Subjective and objeotive results indioated general improvement in the 
patients. 
The same objeotion of similarity to hypnotic teohnique as applied 
to LeShan's study is applicable to the study by Sohmidhofer. In addition, 
the inclusion of waking suggestion makes it impossible to eTaluate the 
effectiveness of the sleep portion of this study. 
The problem of whether learning is possible cl~lring sleep was 
investigated by Charles Elliot at the University of North Carolina. His 
results were used as the basis of a large number of magazine and newspaper 
articles. Elliot's thesis was titled, "An Experimental Study of the 
Retention of Auditory Material Presented During Sleep," but was not published 
• 
Since Elliot's dissertation was not available to me, the following acoount 
of his study is based on a number of magazine articles6 and personal 
communications with Elliot and Max Sherover, President of the Lingnuphone 
6 Look, Maroh 14, 1950. 
Soience Illustrated, July 1948. 
~, February 2, 1948. 
10 
Institute of New York, who supplied the automatio phonograph and reoorder 
.. 
for Elliot's study. This prooedure is, of course, hazardous; however, this 
writer feels that by restrioting himself to the more faotual aspects of 
. 0 
Elliot's study as reported in the magazines, and by refraining from filling 
in details, however reasonable and plausible they may seem, some olarificaticf 
of the thesis problem might be obtained, and the status of research as it 
exists today olarified. 
Elliot used two groups of twenty subjeots each. The two groups 
were equated for learning ability and intelligenoe. Volunteer students 
were used and these students did not know that the experiment was oonoerned 
with "sleep learning." The students thought that they were being used to 
test an eleotroenoephalograph,whioh Elliot used to determine whether his 
subjeots were in the sleeping state. The stud.ents slept in a laboratory 
cubiole alongside another laboratory where all of the neoessary apparatus 
for the experiment was installed. The students were tested one at a tine. 
Vfuen the students were asleep as determined by the eleotroenoephalograph, a 
phonograph was turned on sending through a ooncealed pillow speaker, a list 
of fifteen three-letter words: boy, egg, say, art, run, not, sir, leg, bag, 
row, ioe, out, age, box, eat, these words were repeated thirty times. One 
group of twenty subjeots slept while these three-letter words were presented 
through the pillow speaker; the other twenty subjeots slept in identical 
surroundings with the sole differenoe that the words were not presented 
through the pillow speaker. All subjeots learned the three-le~ter wore. ' ~ &""1 I in the morning. The oriteria £0< learning were time and errors. The -- - I 
L subjeots who had the list presented to them while asleep made f'Cl'Ter errors __ -' 
____ -' ___ , ... __ - .... _._' ... ' ........... " .... """ ... ' .... b' ... elliiil'''hliil' __ ''''''·, ....... ttttt_ ... • "",r_' ..,.' .... "'"' ... t .... · .... '.... _lI._ .... ' ... '....... tl......... ·_it!lll! ___ ..,_!O!!,..,....W_ _~~""'-__ ..--.._~ ... 
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in learning the list, and had a saving in time of approximately 20% over the 
.. 
subjects who did not receive presentations of the list. The magazine 
articles do not state whether these differences ~ statistically 8i nificant 
and it is espeoially important to note that Sherover in his letter said: "As 
yet, I ~ not ready to olaim that a language oan be learned during deep 
sleep." Sinoe it is impossible to determine from the magazine artioles 
whether there were differences in the depth of the sleeping state, and the 
nwnber of the subjects who might be involved, little can be said regarding 
this aspect of Elliot's study. It 1s known that diff6renoes in the depth 
of the sleeping state are indiceted by characteristic patterns in the 
frequency ~nd wave length of the electrocncephalogram. 7 As stated above, no 
information regarding this aspeot of Elliot's study was available. The 
conclusion was drawn, however, that some learning took place while the 
subject vIas a.sleep. 
Fox and RobbinS attempted to test the sleep learning hypothesis by 
equating three groups of ten subjeots eaoh. The material was tape recorded 
and presented through a Telex miniature pillow speaker. The subjects 
retired to bed at 11:30 P.M., and the material was presented at 2s30 A.M. by 
means ot an eleotrio oloak timing devioe. One group was presented with 
7 F. I .• Gibbs, H. Davis and W. G. Lennox, "Tho Electroencq+t:.l~ 
ogrrun. in Epilepsy end in Conditions of Impaired ConSciousness," Aroh. K{>urClL 
Psychiat., 34, 1935, 1138. ----
S Bernard H. Fox and Joseph S. Robbin, "The Retention of Material 
Presented During Sleep," ~. Exp. Psychol., 1952, 43, 75-79. 
12 
twenty~five Chinese words and their true English equiTalents. This wnc 
• 
termed the Faoilitation Group. The second group reoeived the same twenty-
, 
fiTe Chinese words with randomly mismatohed English equivalents. This was 
termed the Interference Group. The third group was used as a oontrol group. 
and reoeived musio instead of verbal stimuli. ~11 groups were presented 
approximately twenty-nine minutes of the material that had been recorded for I 
I 
them. The experimenter was not present when the material was presented; th:.1<; , 
aotual verifioation that their subjeotswere not awake was not possible. All I 
I 
subjects were questioned and those who reported hearing the machine or waking I 
up were replaced by other subjeots_ These numbered ten. Saying in learning I 
the lists the following morning vras used as the ori terion of sleomarenoinfgt-heThO " 
subjects were questioned about their dreams in the morning. 
subjects reported dreams related to the stimulus material which was presented 
The groups differed from eaoh other in the expected direction at better th~ 
the 1% level of confidence whether the differences were taken as correlated 
or uncorrelated. Fox and Robbin oonclude: "that learning can occur during 
sleep and can be detected by the saving method. n9 
Fox and Robbin make no attempt to define the te~ "sleep_" No 
distinotion is made between possible differences in the depth of the sleeping 
state. Sinoe some of their subjeots reported dreems related to the stimulus 
material the evidence is unambiguous that at least some of their subjects 
were in a state of light sleep or one of borderline pnrtia.l awareness mo~e 
9 Ibid., 78. 
13 
akin to drowsiness than sleep.10 
• 
It is signifioant that of thirty subjeots ten reported hearing the 
. 
machine or waking up. If one third of their subjects had to be dropped for 
those reasons, it is legitimate to ask whether a greater peroentage of 
subjeots or all ot th~ approaohed a state of partial awareness. Sinoe the 
subjeots were not observed while asleep one might expect Fox and Robbin to 
take every possible precaution in order to control the crucial variabl~ of I 
sleep in th.ir sUbjeot.. It is known that auditory stimuli, .spe.ially ,.,,1, 
auditory stimuli oustomarily not present to a sleeping subjeot tend to nweL .• , 
or produce a change in the sleep level of the sleepor. However, it is aleo ! 
known that a subject quiokly adepts to prolonged auditory stimule.tion. ll 
Fox and Robbin failed to provide a period of adaptation for their subjects 
with neutral stimuli whioh might have allowed their subjects to return to a 
deeper sleep state. Instead their subjeots received the to be learned 
material immediately and abruptly without any chanoe for adaptation to take 
plaoe. Chinese verbal stimuli beoause of their relatiye strangeness would 
still further emphasize this need. 
Fox and Robbin oompletely ignore the possibility of a generalized 
tendenoy on the part of their subjeots toward lighter sleep or partiul 
wakefulness when they defend the possibility that though a few of the 
subjects might have awakened this is not borne out by theoonsistonoy o~ t~~ 
10 Donald B. Lindsley, "Symposium," ~. ;"'dn. Neurophysiol., 
4, 1952, 445. 
11 H. BlRke and R. W. Gerard, "Bruin Potentials Du~ing Sleep," 
~~er. J. ~~y3iol., 119, 1937, 692-703. 
i 
I 
L 
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results. In this connection it would have been interesting to examine the 
data on the ten subjects who were dropped. It is not ~own whether these 
subjects were even tested, but if they had been then it would have been • 
possible to compare their scores'with those subjects who were not dropped. 
This would have allowed further examination of the "consistency of results" 
explanation. 
• 
CHAPTER III 
METHOD A1~ PROCEDURE 
Subjects: Six male subjects were used. All of the subjects were 
males and medical students in the Loyola University Medical School. All W,3re 
sophomores at the time the study was made. The subjects lived at the same 
house as members of the medical fraternity; it was the second yenr the 
. subjects had lived together while school was in progress. 
Memory Material: 1 Nonsense syllables, selected from Hull's table 
were used as the memory material and constructed into ten syllable lists. Two 
lists were used for each frequency of presentation so that in all, eight lists 
were prepared excluding the lists for the practice sessions. The two lists 
for each frequency of presentation were approximately equal in strength as 
determined by Hull's computation. In addition, the nonsense syllables of 
each list ste.rted with the same letter though they were not in the s('.me 
respective position but were varied systematically. Care wec. taken to 
approximate the strength of each syllable at snch pos.ition in the two lists. 
1:Yhere this we.s not possible, a nonsense syllable was inserted in another 
1 Cl~rk L. Hull, TIThe mee.ninr;fulness of 320 selected nonsense 
s:rllables/' Amer. i!... Psychol., 1933, 45, 730. 
15 
-' 
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position in the list so as to offset the associational s~rength or weakness 
of the syllable in the other list. 
The syllables were recorded in intervals of three seconds between 
syllables and five seoonds between suooessive presentations of the list. 
The ~ue for eaoh ten syllable list was the word "Ready." 
Apparatus: An RCA portable wire reoorder was used in oonjunotion 
with a Telex miniature radio pillow speaker. Few models of this type are on 
the market. From the standpoint of the experimental procedure, the Ulwsu2.l 
feature of this recorder is that the wire is ccntained in 8. cartridge on two 
spools of wire. The cartridge slides into a groove in the machine, and hgs a 
small slot which is calibrated in minutes. While one spool is playing the 
reoorded material, the other spool is rewinding which, by a turn of a switch, 
makes it possible to reverse the direotion of the two spools. What happens, 
then, is that by turning the switch the spool which waG rewinding plays the 
recorded material, and the other spool which previous to the turn of the 
switoh was playing the recorded material, now rewinds. The two spool 
arrangement of the wire enables the operator to record any number of minutes 
to thirty and play whatever length is recorded back again conti?uously. Thus I 
it was possible to present as many repetitions of a list as desired ~thout I 
inoreasing the length of the recorded material. ' 
The Telex miniature radio pillow speaker is a small, flat, liGht I 
speaker of 128 Ohms made especially for the purpose of enabling the individ\~~l 
to listen to the redio without disturbinG others. The speaker slips UI'.(i':':' the-
I pillow without e.ny noticeable bulge. The recorded ffiaterinl tends to hp~0 Q lL-________________ j 
17 
slightly more metallic sound than a larger speaker, but.otherwise reproduces 
faithfully the recorded material. 
Method of Learn1_ng: The subjects learned the lists by the !:mtici-
pation method using the wire recorder as a verbal memo~y drum. Each subject 
received three practice sessions. At each session he learned one list of 
nonsense syllables. The subjects, based on the practice sessions, were 
divided into two groups somewhat similar in ability to memorize (designated 
as group A and group B). 
Group A received four presentations of nonsense syllable list 1 
while asleep; group B received no presentations of nonsense syllable list 1 
while asleep. The following morning groups A and B learned nonsense syllable I 
list 1 by the enticipation method to the criterion of one complete repetition 
of nonsense syllable list 2 while asleep. The following morning groups A end 
B learned nonsense syllable list 2 by the anticipation method to the criterion 
of one complete repetition of the list without error. 
This procedure was followed for the other frequencies of presentatic 
for the remainder of the experimentation. The frequencies of presentation fo_. 
the entire experimentation were respectively four, thirty-two, sixteen, and 
eight. Thus, two lists of nonsense syllables were used for the frequencies c~1 
thirty-tvlo. sixteen, and eight as described for four so that group A hp.d o+le 
list presented to them while asleep end group B did not and both were;:'--~)(;. 
in the morning. The following night group B had the other of the 'bin :isi (~ 
18 
presented to them and group A did not end both were tested in the morninc • 
.. 
The wire recorder was employed as a verbal memory drum in the 
following manner--the cue stimul~s word "Ready" wa.s used for each nonsense 
syllable list. The subjects while asleep were presented the nonsense sylleble 
list with the cue stimulus word "Ready" included. In the morning ee.ch subjec":; 
heard the nonsense syllable list and the experimenter repeated each syllable 
as it played on the recorder; then upon hearing the cue stimulus word f'Ready" 
the subject a:ctempted to anticipate the next syllable and on hearine; that 
syllable the next one and so .on to the end of the list. The experiment-er 
recorded all successes arid failures. If the subject cO'L.~ld not a.nticipt~-\:;e Fny- I 
sylhible he could repeat it aloud when the recorder played it if he chose. I 
Each subj ect received e s many trials as necss sr..ry until he reached the cr1 ter::' '1 
of one complete successful repetition of the list. 
Each syllable was recorded three seconds apart with five soconds 
elapsing from the last syllable in e. list to the beginning of the same list. 
Control Of Conditions: Probably the most important single variable 
to be controlled was the determination of whether the subjeots were ec~vnlly 
a.31eep at the thle the recorded nonsense syllable lists were presented ~(' 
them. The experimenter attempted to control this varie.ble in th~ follcn'{ing I The subjects slept in their own rooms; the experimenter assumed th!',-~ I 
the subjects would sleep more soundly with femilie.r enviroPJrlentfl.l condi ti0I1S 
manner: 
rather than with unfamiliar ones. Since it was necessary for the experinle~~l,t'r 
to enter the subjects' rooms while they were sleeping" he sought to nee-US't';:' 
the subjects to the moderate amol.l.l1t of noise he mAde as v;ell e-s to t.he h'tUT'. (,~'"' 
( 
,. 
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his apparatus. To accomplish this the experimenter entered the subjects' 
.. 
rooms on three different nights before the main experiment began and pleyed 
. 
e ten minute recording of music f·or the subjects. This served a threefold 
purpose: 
1) The experimenter learned to move about in semidarkness in an 
unfamiliar environment thus enabling him to keep noise at a 
minimum. He also learned an efficient mode of procedure for 
setting up his apparatus. 
2) The experimenter hoped that the subjects would become nccuston:.e,::' 
to the moderate amount of noise that he made as well es to the 
low hum of the recorder l while the music served to adapt the 
subjects to the characteristic stimuli coming from the pillow-
apee.ker. 2 
3) Finally, through these initial practice entrances, the 
experimenter had a chance to observe the subjects while they 
were asleep and note their respiration, breathine, end movement. 
In the actual presente.tion of the experimental material for the 
various frequencies, the experirr.enter ·:entered the subject::.;' rooms e.pprox-:'-
mately one to three hours after the subjects had gone to bed. The expcri-
menter noted the respiration, movement, and general resemblance to tho 
sleeping state of the subject. The experimenter then plsyed the Sf'J:'.e tE':t:. 
". 
~inute recording of music throu~h the under-the-pillow spenker, end then 
2 Donald B. Lindsley, "ElectroencephaloErRphy, It h~r .• 'nn lit.y fInd 
The Behavior Disorders, ed. J. Me V. Hunt, New York, 2, 1941, il)~,:::,'-ITl:3:---
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asked the subject if he were awake. If the subject did.not respond to this 
question the experimenter played the recorded nonsense syllable list the 
previously determined number of repetitions. At the conclusion of the list 
the experimenter again asked the subject if he were awake. This procedure 
is considered n valid one for determining sleep.3 In addition the time of 
year in 'which the experiment ws.s conducted (from the beginning of April to 
the the middle of June) is optimal for ease of going to sleep and 8oun~~ess 
sleep in comparison to the other periods of the year. 
The subjects learned the lists the following morning under these 
conditions: The room used for learning the lists was an isolated one in the 
basement ",nere noise and distractions were at a minirllum. Light conci tions 
were the Same from morning to mornj.ng. The subjects learned the lists nfter 
waking at their usual time in the morning. When the subjects learned the 
lists they were not aware whether the experimenter had presented them the 
lists while they were asleep or not. The subjects were questioned in the 
morning before testing, and at no time could any of the subjects tell with 
certainty whether the experimenter had or hf\d not Fr(lo~ont.(><l t.h <'. li ~t t<' t )'('1'\ 
well or reasonably well the previous night. All of the testin~ WI'S den·,) 
within a period of thirty days. All six subjects were tested for ench 
2 Blake and Gerard .. "Bra.in Potentials DurinG Sleep," Am",!'. S. 
?hysi_ol., 119, 692-703. 
3 N. Kleitman, F. J. lEu1lin, N. R. Coopermfln ~nc: S. Tit0lhnu:-l, 
Sleep CherHcteristicB., Chicago, University of Chics.go Press, 1937. 
J 01 
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frequenoyof repetition on the same morning, i.e' l thre.t' of the six subjects 
received sleep presentations of the material and all six of the subjeotG,were 
tested in the morning. This served to keep conditions when the subjects were 
learning the lists more constant than they might have been if the subjects had 
been individually tested_ over a period of days. Also, it was likely that 
whatever effect school requirements have on the mood and temperament of 
subjects which might conceivably affect learning to some extent on a particulF-
day would be more nearly constent if testing were carried out in a single day, 
because the subjects being sophomores in a medical school were required -:;0 
take the same courses I and were at the seme ste.ge in each course. 
Practice Sessions: It has been considered imperative in any study 
involving learning to give subjects initial pre.otioe sessions at learning 
similar material before the main experimentation begins. 
Reasons for administering: Some of the reasons for this practioe 
-consists in: 
1) Practice enables the subject to make a general adjustment to 
the conditions of the total learning situation, and elimin~tes 
excessive emotional reactions to it. 
2) The subject develops characteristic modes of attack in order to 
learn the material more rapidly. 
3) Since a general adjustment is made to the situation, snrl m(lre 
t \ \ ,. ,'. \ ' ,,: .. \ \ I 
I 
11'\\'1" ,'v, "'.1 C I 
, ! 
is u5uelly very rapid with small af.1.0unts of prr,ct;ice .. but nftc'::, 
~-------------------------------------------------------------J 
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lar~er amounts of practice improvement is gradual and tends to 
.. 
die out. 
Each subject received three practice sessions; at each session he lea~ned one 
list of nonsense syllables ten syllables in length. 
The group was divided into two seotions. Group A had a total of 
58 trials and Group B had a total of 60 trials on the third practice list. 
Instructions for the praotioe sessions: If The syllables you are 
going to hear on this recorder are nonsense syllables. These syllables will 
have little meaning to you~ and may be a little difficult to pronounce at 
first. When I start the recorder I want you to say the syllables as they are 
spoken on the recorder. After you have pronounced each syllable, the same 
syllables will be played on the recorder again--it is your task~ your job, to I 
anticipate, to say out loud, the syllable which is going to come. For extJr..pJ.q 
if there wore numbers recorded instead of syllab1es--se.y6, 12, 9~ 15" and 4" 
on hearing the word "Ready" on the recorder you would say 6, when the recorder 
played 6~ you would say l2~ when the recorder played l2~ you would say 9, 
when the recorder played 9~ you would say 15~ when the recorder played 15, 
you would say 4, and you would do the same for the rest of the ntunbers in the 
list. Suppose that instead of syllables I had recorded the numbers 6~ 12, 9, 
15, end 4 in that order. Now if I took the p1aoe of the recorder and s~iG 
"Ready" Vmnt would you say?" (At this point the experimenter took the rh.ce 
of the recorder and said "Ready." When the subject responded "6" the 
experimenter repented "6" and when the subject said "12" the experim8nt(,T 
repeated "12." Only when the subject anticipated all of tho llUmOElrS corrflct:i 
'-----------------.------... ,j :ill 
II!I _ FBi li&Jlr'e '.I!", __ J!'"iF $1, ..... _ ... -•• ~~ •• -....-.-•. -' •. -
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did the experimenter continue):: "Or course$ nonsense syl).ables are more 
difficult than numbers so don't become discouraged if it seems difficult to 
. 
do at first, but keep on trying as hard as you can. I'm interested in how 
many successes or correct anticipations you make on each trial as well as hm[ 
me.ny trials it takes you to learn the complete list. So even though you get I 
off to a bad ,start on a particular trial or list, don't become discouraged a~dl 
quit trying for the rest of the list, but try as hard as you can all the time. 
Experimental Design: As will be noted in the previous section 
under "Method of Les.rningtf the experiment was one of a simple conterbah\l'i~ed 
order with the subjects acting as thair own controls. This design appeared 
best to the writer for the purposes of the study. It is a difficult problen 
at best to eq~ate two groups adequately, but the difficulty is accentuated 
when small numbers are used and the sample available.to select from is 
limited. The subjects, based on the practice sessions, were divided into 
nro groups roughly similar in ability to learn nonsense syllables by the 
anticipation method utilized in this study. It was thought that this would 
facilitate the statistical computations involved in the experiment. It will 
be noted that the six subjects were relatively homogeneous by reason of t: 
selectivity contained in those students who qualify for medical school. In 
addition, all were sophomores at the time the study wa.s made. In di via inc 
the two groups on the basis of the practice sessions it was thought that the 
most valid indication of a subject's ability to learn this material was his. 
score on the last practice list learned rather then on the mean of the three 
lists or S01'2.e other composite measure. It seemed likely thc.t a n1.i: .. 'll.,: cf 
.-!itt .'., ,,*1't''$· ____ ... __ ~ .... ~ .. ~. __ 
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extraneous variables such as initial emotional reaction ~ight affect a 
subject's performance on the first practice list end possibly the second list 
. 
which would radically distort his true ability for learning these lists. 
However, if an extraneous variable as this were eliminated at all, it would be 
eliminated or tend to be less effective by the time the subject learned the 
third precti?e list. The results of the third practice list are given below: 
TABLE I 
RESULTS OF THE THIRD PRACTICE LIST 
Subjects of Score on third Subjects of Score on third 
Group A practice list Group B practice list 
1 30 4 13 
2 14 5 22 
3 14 6 25 
Total 58 Total 60 
. 
In view of the finding of Van Ormer5 that even extensive :rr actice 
does not completely o1Jliterate slow, but gre.due.l improvement in lee-rnins, it 
was thought advisable to stagger the frequencies of presentation. Thus, 
instead of presenting material at four, eight, sixteen, and thirty-two 
repetitions, the material wes presented at four, sixtee:1, eig!1t, and thirty-
I 
5 E. B. Van Onner, "Retention After Intervals of Sl('9'f' 
~ive3 of Psychol., 1932, 21, 137. 
d ,.- , . 'I I Rn "RC"C. I 
, 
I 
I 
I 
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two repetitions. This procedure, it was thought, would pffset any spurious 
increase the greater number of repetitions might receive as a result of 
inprovement through practice. 
RESULTS 
Learning of First and Second Lists: The following tables represent 
the results for learning the nonsense syllables for all four stages of the 
experimentation. The designation "After sleep presentations" in the tables 
indicates the learning of a list after the stated number of repetitions '\\'hich 
were presented during sleep. "Without sleep presentl:1tions lf in the tables 
in.dicates that the list was learned in the morning without previous sleep 
repetitions. 
Percentages Saved: Saving in learning the lists after sleep 
repeti tions we.s evident at only one frequency of the various frequencies of 
repetition, that for four repetitions of the material where one hundred and 
eleven trials were required after sleep repetitions and one hundred and 
~renty trials when the material was not presented during sleep. The differehc 
of nine trials in fe.vor of material learned after sleep repetitions resulted 
in a t score* of .54 which would occur approximately sixty times out of a 
t compu~ed by the formula. for correla.ted smell samples: 
-(E D) from G. Milton Smith, ! Simplified Gui(le to Sb.tist~ 
N for Psycholog.l end Educe.tion, Ne .... i York, 1946, GlJ. 
25 
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hundred by chance alone and consequently, is not signifi~ant. Ell other 
frequencies revealed a se,ving; for material learned without sleep repeti ti9D3. 
At eight repetitions there was a saving of eighteen trials, at sixteen 
repetitions a saving; of 20 trials, and at thirty-two repetitions a savinG of 
eight triels. On the hypothesis that sleep repetitions interfere ~ 
learning statistical measures of confidence were calculated. The saving of 
eighteen trials for material lee.rned which was not presented during sleep 
resulted in a t score of 1.677 and would occur by chence alone between fifteen 
and twenty times out of a hundred. The saving o~ twenty trials at sixteen 
repetitions 'yielded a t score of 1.522 and would also occur bet\-{een fif:een 
• 
s.nd twenty times out of a hundred by chs.nce alone. The saving ofeicht 
trials at thirty-"b.'fo repetitions yielded a t score of .347 und would occur 
between 60 and 80 times out of a hundred by chance alone. None of these 
measures are statistically significal~ so the hypothesis that sleep repetitioL 
interfere with learning is not verified. 
The data contained in Tables III, IV V and VI refer to the cumulativ 
successes or the cumulative number of syllables learned on the first five 
trials. It was thought the.t the advantage which would accrue in le1'\rnin;::; 
after sleep repeti~ions might be manifested in the first trials r. le~rni!;~ 
and disappear 8S a result of obscure masking fectors on later trials. Thus, 
the results of subject 2 in Table III would be read as follows: Subject 2 on 
the first trial learned three syllables, he then succeeded to ~mticir~.te five 
syll~,bles on the second trial which gave him a ctlffiule.tive score of eicht 
Successes or correct anticipations. He only succeoded on one zyll€\ble on 
"" !II 'IL. !!!"!i!II\!.!I!!!!!t!it~ __ ·"_ i.- ... ,!!:I ,~_1~.!-i~_~,!i',! 
-_ ... 
.. ~~ •.. ,---...... -'-'.-,,~ ..... ,.""-«. 
, .. 
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TABLE II 
.-
. 
TRIALS NECESSARY TO' REACH CRITERIO'N 0'1" O'NE 
REPETITIO'N OF' -LIST 'lHTHO'UT ERRO'R 
Number Group A Subjects Group B Subjects I I of , Total 
trials 1 2 3 4 5 6 I 
j 
-.-
After 4 1 
sleep 17 12 16 14 22 30' I III I present8.tions I 
I --I 
Hithout I j c 
, sleep 26 22 18 12 I 15 27 120 1 ! j presentR.tions I I I i i I I I After 8 I , I I I i I sl~e!) 21 
I 
13 .. - 1~ , - f ~ - , I .l.':- I I . - ~ ~ -~ t , .... 
Frese:: ~"ti~s I ! j , t j ! , , i 
I t r I Iii thout I ! I 
sleep 20 7 7 19 9 15 77 
presentA.tions 
After 16 
sleep 30' 7 29 16 17 18 117 
presentations 
Without 
sleep 20' 13 26 I 11 11 16 97 I pre s en t~:::.ti ons I i I I I I I -- . ;----'"'1-......... -. .. - --- --I t I I ~ After 32 ;-sleep 28 10' 13 11 I 10 21 i 93 i 
present~t..ionl3 I I I I : 
T ~ . I t , -Witho'.d; 
I 
i 
I sleep 10' 10 10' 22 13 20' 85' presentations -.----___ '_4_ 
I 
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TABLE III 
.. 
CTI' ... 11JLATIV!'.': SUCCESSES TIffiOFGR FIRST FIVE TRIALS 
AFTER 4 SLEEP PRESENTATIONS 
Trials after 4 sleep 
presentations 
Trials without sleep 
presentations 
Group Subject 1 2 :3 4 5 1 2 :3 4 
1 . o o 3 :3 3 1 4 7 10 
A 2 :3 8 9 12 20 o 2 6 10 
3 o o o o o 1 2 2 2 
5 
I 
I 
----~~-4---4--2--~-2--4---4--;---9--~1-3---+--0---+--2---+--4---~--8--~1-2 .. ·--i 
5 1 5 9 14 21 2 5 6 11 
6 2 5 9 11 11 1 :3 5 6 
------------~----~----~----;-----~----+-----~-----.~.-----.~--~----
Total 
A 2 
3 
B I 5 
8 20 34 49 68 5 18 
TABLE IV 
CUMULATIVE SUCCESSES THROUGH FIRST FIVE TRIALS 
AFTER 8 SLEEP PRESENTATIONS 
2 6 9 13 20 1 5 
4 7 10 15 19 1 4 
2 
30 47 65 
10 19 
6 
! 
I 
! 
G roup Subject. 
6 
Total 
Group Subject 
1 
A 2 
3 
4 
B 5 
29 
TABLE IV (Continued) 
CUMULATIVE SUCCESS THROUGH FIRST FIVE TRIALS 
AFTER 8 SLEEP PP.ESENTi~ TI01!S 
1 
1 
12 
Trial after 8 sleep .. 
presentations 
2 3 4 5 
4 6 9 15 
30 47 71 105 
TABLE V 
1 
o 
3 
Trials without sleep 
presentations 
2 3 4 
1 2 2 
17 33 59 
CUMUlJ.TIVE SUCCESSES THROUGH FIRST TRIALS 
AFTER 16 SLF.F~P PRESENTATIONS 
Trial after 16 sleep 
presentations 
1 2 3 4 
2 8 15 20 
1 4 10 15 
o 4 5 6 
1 3 4 7 
o 4 9 14 
5 
27 
24 
8 
11 
18 
Tri~lG without slc2p 
presentntions 
1 2 3 4 
2 5 9 14 
o 1 4 7 
1 2 2 2 
3 10 16 23 
1 5 9 13 
5 
4 
84 
5 
18 
9 
2 
31 
6 3 6 11 14 17 1 2 3 i 4: 
--'---I----i---1--t----t----t---t----t--+--- t-._-_.! 
76 105 25 6 - I q: ; ~, l. .... ; 
; I 
f, 
Total 29 54 7 8 
I 
\ 
I 30 TABLE VI 
I 
I CUMULATIVE SUCCESSES THROUGH 'FIRST FIVE TRIALS . 
AFTER 32 SLEEP PRESENTATIONS 
.. 
I 
Trials after 32 sleep , Trials without sleep 
presentations presentations 
Group ~ubject 1 2 3 4 5 1 2 3 4 I 5 
1 a 2 5 5 5 1 4 8 1.3 18 I 
A 2 1 3 5 9 15 2 5 9 12 18 I 
3 1 4 7 11 14 4 7 11 , 18 20 I j I , ! I I 
I 
! I 
r 151 I j I --I I I 4 4 8 22 29 1 I 3 5 7 , 9 , I I I 
B 5 1 5 9 15 22 2 I 7 11 16 I ,,~ I .::.0 
6 I 1 3 6 9 14 1 3 6 10 12 
-
Total 8 25 47 71 99 11 29 50 76 100 
the fourth trial giving a cumulative score of twelve, end then anticipated 
eight syllables on the fifth trial giving him a total cumulative score for 
/ . 
the first five trials of tV'renty. All oft the ctunulati ve scores of the oth8!' 
subjects are calculated in the st'..rne matter for learninc; after slec? ... i c:: ~ , 
end for learning with no sleep presentations. At no frequency W;lS 1eflrnir:", 
E'.fter sleep repetitions more rapid as mensured by ctJr.mlnt~ '(j successes on tbe 
first five trials. Thus this hypothesis was not borne out. 
A savine; of 9 trials W2.S evident at 4 frequencies of n. ct.i ticn fc r 
material presented during; sleep over material which '.vas not presenteu dt'!"i!'.c, 
p---------------------------.... -,...---.,..."".".=" ..... ,.,. . .-----., 
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sleep. At 8, 16, and 32 repetitions a saving in learning was evident for 
material which was not presented during sleep. Saving in trials for thes~ 
frequencies was respeotively 18,20, and 8 trials. None of the sa.ving scores 
for either sleop or non-sleep presentations was statistically significant for 
the various frequencies. Cumulative successes on the first 5 trials did not 
result in s~atistically significant differences for ma.terial learned after 
sleep presentations on any of the various frequencies. When oumuletive 
successes favored the learning of material which had not been presented d1)ri .,." I " ---~ I 
sleep no statistically significant difference was evident. 
A comparison of the learning curves for l1l.8.t6rial learned after 
sleep presentations and for material learned without sleep presentations 
disclosed no unusual difference in these curves. The sleep and non-sleep 
curves were quite simile.r €',nd showed positive a.cceleration followed by 
negative acceleration. 
Interpreta.tion: It is difficult to properly evaluate the 
significarce of this study. The negative results obta.ined seem to indicate 
that the "sleep learning" hypothesis is a doubtful one. However, it must be 
remembered that Elliot obtained results which were appsrantely positive. It 
is importe.nt~ then., to sift out the similarities f,nd dissimilarities be-c;':;cEn 
the present study !O:.nd Elliot's study with a view toward isolatinG the 
variables which might be responsible for the dif ferencs in re Sl..'. 1 ts. 
One difference existing between the present study Rnd Elliot's 
study wes the choice of material to be learned. Elliot used three latter 
wcrds thouGh they were not mee.ningfully connected. The present writ.er US8a. 
J 
i 
I 
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nonsense syllables. 
A far more important consideration appears to be the determinnt~on 
of the depth of the sleeping ste.te at the time the subjects received presen-
--- ------
tations of the learning material. As stated previously, the present study 
did not control the factor of "depth" of the sleeping st.ate. In vier; of the 
net;ati va results obtained it may be e.rgued that the subjects were in a ste:':;c 
of relatively deep sleep where learning might not be possible. It is 
interesting to note relative to Elliotfs study that no claim for learning 
during deep sleep was made in the magazine artioles, or in Elliotls letter. 
In addition, Sherover expli'citly stated that he could not cle.im learning couJ.:'j I 
occur during deep sleep. Furthermore, it is considered rnt.her difficult to 
insure deep sleep in subjects. In this coxmection Kleitme.n says that sleep 
deprivation seems to be the best method to obtain deep sleep records from 
most subjects. l It must be emphasized that Elliot's subjects slept in a 
laboratory which was probably conducive to less favorable sleeping conditions 
even if some adjustment to the strange sleepine; envil'orunent was attained 
through preliminary practice sessions. 
Since Elliot used the electroencephalograph to determine whether 
his subjects were asleep it is pertinent to consider some ch"l'!:"~cterhd1 c I 
electroencephalographic patterns indicative s tr. lC I 
alpha we.ves predominate when the eyes 
becomes drOW'sy the alpha Waves become 
! 
I 
I 
I !~lei men, Sleep nnd l':akefulness. 
2 L. JJoomis, E. N. Haryey end G. 
" p"'r P.r 
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of light sleep the alpha waves disappear entirely. 3 Le.~ge "randomf! potentif.ls 
are characteristic of deep sleep. 4 YmHe an individual is asleep, auditory 
stimuli may cause alpha waves to reappear temporarily though the individual 
does not appear to awaken. 5 The point to be made here, however, is that a 
subject might be in a state in which though light sleep might be indicated 
by the elec~roencephalographic pattern, the ste.te might be one in which 
learning is definitely possible since the state is not actually ~ of light 
sleep. In other words, two distinct ste.tes might be represented by electro-
encephalographic patterns which are similar or identical. Evidence for 
this view comes from the finding that the electroencephalographic pattern in 
a trance state may be the chan.cteristic one of light sleep.6 Learning is 
known to be possible for an individual in a trance state though some 
investigators have found that the characteristic alpha rhythm more 
approaches that of the waking state rather than light sleep.7 The 
are not necessarily contradictory since the conditions under which the 
3 Lindsley" "Electroencephalography,," Personality, 2" 1068.: 
4 Loomis, "Electrical Potentials of the Hume.n Brain," J. 
Psychol., 19, 263. 
5 C. Grossman" "Sensory Stimulation During Sleep," EEG. , . c .... 1.n. 
Neurophysiol., 1, 1949, 487-490. 
6 Lindsley" "Electroencepha1ogre.phy J" Personality, 2 J lC61. 
7 Loonis, !1Electrical Potentials of the Hl:J!!s.n Brrdn," J. ext). 
Psychol., 19, 276. 
'TtY. L. Ford end C. L. Yeager" nChan't;es in the Electroer:ce:',lA r:\,,\;'r - ! 
in Subjects Under Hypnosis," DiS0!lses of the HcrvouG System, 9, 194G, ~~92. 
----------------------------.-" .... '~ .................... ----------
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investigations were made varied. This is extremely importent since the 
* 
electroencephalographic pattern characteristic of light sleep was presumably 
, 
used by Elliot in his study. It follows that if some of his subjects were in 
a trance state then they might have yielded an electroencephalographic pattern 
characteristic of light sleep, of course, at the same time been capable of 
learning. ~hat this is not an unreasonable view of what might occur when 
auditory stimuli are presented to a sleeping subject is reflected in the kr.c;m 
facts of hypnotic phenomena vmere it has been considered possible to transfor~ 
e. sleeping individual into e. hypnotic tnmce by purely verbal stimuli. 8 
Thus there appears to be rational grounds for questioning Elliot's 
. 
results. In view of the consistently negative results yielded in this study 
and in view of the questionable aspects relating to the positive results ! 
obtained in Elliot's study, it would seem that en appreisal of these results I 
leads to the conclusion that 1 earnihg during sleep as sleep is defined in this' 
paper, has not as yet, been demonstrated. 
8 Clerk L. Hull, Hypnosis and Suggestibility an Experimental 
Approach, Richard M. Elliot ed., Nev. York, 1933. 
G. H. Estabrooks, Hypnotism, New York, 1945. 
I 
I 
! 
CHAPTER V 
SUMl\,jARY .AND CONCLUSIONS 
Authorities in the field of psychology imply that sleep is a state 
in which learning cannot occur. The experimental determination of such a 
possibility is important for the practical and theoretical considerations of 
psychology and education. 
Tho evidence from relatively recent experirr:eu'cal studies inclice:te;:; 
that such a possibility as learning during sleep exists. The possibility 
follmvs as a direction of study fram the work of Jenkins and Dallenbach pnd 
Ve.n Ormer who demonstrated that sleep following learning favors retention. 
LeShan and Schmidhofer used sleep suggestion as a therapeutio technique, and 
reported results which favored the hypothesis that learning could occur 
during sleep. Elliot and Fox and Robbin more directly tested the sleep 
learning h~~othesis. No highly positive results were obtained in Elliot's 
study; whereas the results of the Fox and Robbin study were highly positive. 
The purpose of the study we.s to determine the effect frequency of 
repetition had on the retention of material presented during sleep. A teGt 
of whether sleep presentations aided sub~equent lee.rning in auy way was also 
possible and served as a secondary purpose of the study. In order to test 
these hypotheses, six subjects were presented nonsense syllp-blo Ii sts ''.\'ll:'lc 
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they were sleeping in a varying number of repetitions, and in a varying; order. 
Three of the six, subjects actually received sleep presentations of the J:l8.terh':] 
end all six learned the list the following morning; by the anticipation method. 
The subjects alternated in groups of three in he.ving the learning material . 
presented to them while they slept. Thus, a counterbalanced order was used 
with the subjects acting as their own controls. No significant advantage for 
! 
! 
learning occurred for material which had been preeented during sleep. In f<ctj 
h~.d not j there was a fairly consistent advantage in learning for material which 
been presented during sleep, but this difference was not statistically ! 
significant •. 
The results of this study indicate that the hypothesis that learr.inG 
can take place during sleep is uncertain and improbable, and makes the questic" 
as to what effect frequency of repetition has on retention a meaningless one. 
However, there are so many uncertain aspects to the phenomenon of sleep thet 
further careful stUdies should be undertaken to corroborate the present 
conclusion or reject it as the evidence warrants. Inherent in the problem is 
a fe.irly e.dequate operational definition of sleep that would be sound 
logically. The possibility of learning taking plaoe during sleep is en i~-
porte.nt one to those who ere interested in the problems of educf< tion. There 
are many possible applications of such an approach~ and all aspects of the 
problem should be thoroughly investigated before a result is RccGpted as 
final. 
i 
I 
l-_____________________ ~ __ ~
BIBLIOGRAPHY 
A. BOOKS 
Estabrooks, G. H., Hypnotism, New York, 1945. 
Harmon, F. L., Principles of Psycho1og;y, Milwaukee, 1938. 
Hilgard, Ernest R., Theories of Learnine, Edited by Richard M. Elliot" 
New York, 1948. 
Hi1EBrd, Ernest R., and D. G. Marquis, COll(1itionine~ and Learninp;, Xe,l Yor}:~ 
1940. 
Hull, Clark L., Hypnosi 6 and Suggestibility An Experimcntnl Ap~ror,ch, edited 
by Richard :M. Elliot, New York, 1933. 
Kleitman, N., Sleep and 'Wakefulness, Chicae;o, 1939. 
Kleitman, N., F. J. Mullin, N. R. Cooperman, and S. Titelbe.um, Sleep 
Characteristics, Chicago, 1937. 
McGeoch, J. A., The Psychology of HUlne.n LelJ.rning, New York, 1942. 
Pavlov, I. P., Conditioned Refle:ices, London, 1927. 
Smi th, G. l,ril ton, A Simplified Guide to Statistics for :'syc~olo~:y f'.T'.d 
Education, NeW York~46. -
B. ARTICLES 
Arnold, Magda B., "On the l\~echanism of Suggestion and Hypnosis," J. A1:nC'r:::. 
Soc. P~fchol., 41, 1946, 107-128. 
Bass, M. J., ttDHferentiation of the Hypnotic Trflnce from Norm!'l Sle8p, II 
~. Exp. psychol., 14, 1931, 382-399. 
37 
38 
Blake, H., and R. Vi. Gerard, "BrEl.in Potentials During Sleop," Amer. J. Physiol 
119, 1937, 692-703. 
Corn-Becker, F., L. Welch, and V. Fisichelli, "Conditioning Factors Under-
lying Hypnosis," J. Abnorm. Soc. Psychol., 44, 1949, 212-222. 
Davis, H., P. A. Davis, A. L. Loomis, E.lI. Harvey, and G. Hobart, 
"ElectricE\l Responses of the Human Brain to Auditory Stimulation During 
Sleep," ~. Neurophysiol., 2, 1939, 500-514. 
Dynes, J. B.,_ "Objeotive Method of Distinguishing Sleep from the Hypnotic 
Trance," Arch. Neurol. Psychol., 57, 1947, 84-93. 
Fisher, V. E., "Hypnotic SUGgestion and the Conditioned Reflex," J. Ex':). 
----Psychol., 15, 1932, 212-217. 
Ford, W. L., ande. L. Yeager, "Changes in the Electroencephalogreln in 
Subjects Under Hypnosis," Dise~.:.~ of the l-TeMouS System" 9, 19?8, 
190-192. 
Fox, Bernard H., and Joseph S. !\obbin, "The Retention of Material Presented 
During Sleep," ~. Exper. Psychol, 43, 1952, 75-79. 
Gibbs, F. A., H. Davis, endW. G. Lennox, "The EJ.cctroencephalogram in 
Epilepsy and in Conditions of Impaired Consciousness," Arch. Neurol. 
Psychiat., 34, 1935, 1133-1148. 
Grossman, C., "Sensory Stimulation During Sleep," EID. Clin. 'Neuroph;rsio1., 
1, 1949, 487-490. 
Hull, Clark L., "The Mea.ningfulness o,f 320 Selected Nonsense Syllables," 
~. ~. Psychol., 45, 1933, 730. 
Jenkins, J. G., and K. M. Dal1enbach, "Oblivesoence During Sleep and Wv-kinS," 
~. ~. Psychol., 35, 1924, 605-612. 
Klai tmEm, N., "The Effect of Continued Stimulation and of Sleep Upon 
Conditioned Saliva.tion," Amer.~. Physiol,.' 94, 1930, 215-21'2. 
Lee, M. W. li., and N. Kleitman, "Effeots of Experimental Insomni~ on the 
Nervous System," Amer. ~. Physiol., 67, 1923, 141. 
LeShEm. La:vrrence, "The Breaking of a Habit by Su 0gestion During Sleep,t1 J. 
Abnorm. Soc. Psychol.~ 37, 1942, 406-408. 
Lindsley, Donald B., "Electroencepha.lography," Personality £\Dd th8 Behflvior 
Disorders, edited by J. Me V. Hunt, New York, 2, 1944,-ro33-ilOS. 
! 
___ ••.•• .1 
APPROVAL SHEET • 
The thesis submitted by Thomas G. Stampfl has been 
read and approved by a board of three members of the 
Department of Psychology • 
. The final copies have been examined by the director 
of the thesis and the signature which appears below 
verifies the fact that any necessary changes have been 
incorporated, and that the thesis is now given final 
approval with reference to content, form, and mechanical 
accuracy. 
The thesis is therefore accepted in partial 
fulfillment of the requirements for the Degree of Master 
of Arts. 
January 30, 1953 
Date 
_7L~ 1Y. !I ~ ,-i.9. 
Signature of AdYl.:;;er (/ 
